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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus siBNsieTCS OOHUM U3 0Aa30BBIX KypCOB Ha YPOBHE CPETHETO OOIIEro
oOpa3oBaHMs, TaKk KaK OOECIEeYMBAET BO3MOKHOCTb HW3YUYEHHS JUCLUUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTM M IIPEAMETOB TI'yMAaHUTApHOIO IMKJIA.
ITockonbKy J10rM4YecKoe MbILUIEHHE, POPMUPYEMOE IPU U3YUEHUHU 00YUarOIIUMHUCS
NOHATUMHBIX OCHOB T'€OMETPUM, NPHU JOKA3ATEIBCTBE TEOPEM U IIOCTPOCHUU
LIETIOYKH JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUHU T€OMETPUUYECKUX 3a/1a4, YMEHNE
BBIJIBUTaTh W ONPOBEPTaTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS IpHU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTU (PU3HUYECKUX 3a]a4.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIIOCOOHOCTEN O0YYarOIMIMXCA TPU U3YUEHUH
reOMETpPUH, KaK COCTaBIsIONIEH mpeamMeTHOM oOjactu «Marematuka u
uH(pOpMaTUKa» yepe3 00ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCITI0JIb30BAHUS
0osee rIyOOKMX reOMETPUUECKUX 3HAHUM U IEWCTBUM, ClIeUU(UUYHBIX T€OMETPUH,
¥ HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPOo(ecCHOHaNIbHOTO 00pa30BaHusl, CBSI3aHHOTO C
VCIIOJIb30BaHUEM MATEMATHKHU.

ITpuoputeTHbIMM 3a7ayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSIOUIMMH U YCUIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SABJISIOTCS:

paclIMpeHNe NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHHE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEISAX, MO3BOJIIIOLIIMX ONMUCBHIBATH M HM3ydaTb
pa3HbIE ABJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasueiny
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHUH;

dbopMupoBaHHEe  yYMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHSTUSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHUE UX NPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHJIapTHbBIE CIIOCOOBI pEeLIEHUS 3a/1a4;

dbopMupOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHpPE MHOTIOTPAaHHUKM M Te€jla BpallCHUs, KOHCTPYHUPOBATb T'€OMETPUYECKHE
MOJCIIN;

(opMUpOBaHHE NOHHMMaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOI'O MOCTPOCHHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJU AKCHUOMATHKU IpU
IIPOBEJCHNUN PACCYXKICHUN;

dbopMupoBaHHE yYMEHHMs BIAJETh METOJAaMHU J0Ka3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHHSI UX IPUMEHSTh, IPOBOJANUTH JOKA3aTEIIBHBIC PACCYKICHUS B XOEC
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
dopMUpOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHMH MAaTEeMATHUYECKUX YTBEPKICHUIN M POJTH aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyJIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, MUCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHAIEHONW TPaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PACloO3HABATh TMPOSBICHUS TE€OMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4e€OHBbIX  TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHMUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICpKATETHHBIMY JTUHUSIMHU YaeOHOTO Kypca «I'eomerpusi» B 11
KJjaccax sBIArOTCS: «[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE», «MHOTOTpaHHUKI,
«Tena BpaimeHus», «BekTopbl U KOOpJMHATHI B MPOCTPAHCTBE», «JIBUXKEHUS B
MIPOCTPAHCTBEY.

CohopmynupoBanHoe Bo PI'OC COO TpeOoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIY», PETICBAHTHBIMU T€OMETPHUH Ha YIIIYyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 knaccax, OTHOCUTCSI KO BCEM COJEp)KaTEIbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHs DenepaiibHON paboueii
POTPaMMBI, pacHpeleIEHHBIM 0 TOoJaM OOYYCHHS, CTPYKTYPHPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIIPOCAM O0yUYarOITUEeCs
oOpamaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHUW30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH MOHATHSIMHU U HaBBIKAMHU TMOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUCCKUX TPEACTABICHUH O0YYarOIINXCS, PACIIUPSISA U yriayOsss
e€, o0pasyst MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUHN Ha YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJIKEHUIO M3YyYEHUS MATeMaTHKU C
yaéToM BbIOOpa Oynmymiel mpodeccun, obOecreuynBas MPEEMCTBEHHOCTh MEXKIY
0o0muM 1 ipoeccroHaTLHBIM 00pa30BaHUEM.

Ha uzyuenue yuebHOro kypca «l'eomerpusi» Ha yriiyos€HHOM ypoBHE B 11
KJIacce OTBOJIUTCS — 68 "yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
11 KJTACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
chepuyeckas TNOBEPXHOCTh, OOpa3zywolue moBepXxHOcTed. Tema BpalieHus:
HUJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTenbHas TUIOCKOCTh K cepe. M3o0paxeHnue Ten BpalieHUs Ha
miockoctu. Pa3sépTka nunmHapa u konyca. CummMetpust chepsl 1 mapa.

O06bEM. OcHOBHBIE CBOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena M ciaeactBusi u3 He€. OO0bEM mpsiMoil u
HAKJIOHHOW TPU3MBI, MIIUHJPA, TUPaMUIbl U KoHyca. O0BEM miapa M mapoBOro
CErMEHTa.

KoMOuHanuu Ten BpamieHuss U MHororpaHHukoB. [lpusma, BmmcanHas B
UWIMHAP, ONHMCaHHas okojio IwiuHiapa. llepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMMCAaHHOTO OKOJO cdepbl, cepbl, BIHCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpaIlCHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUiomanas chepbl U €€ YacTeu.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapaysienbHO M MEPHEHAUKYISIPHO OCH), CeYeHHUs KOHyca (TmapajuiesibHbIe
OCHOBAHUIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOJIbI MOCTPOCHHUS
CEUEHUI: METOJ] CIE0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYILEH TTIOCKOCTH.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE

Bexrops! B pocTpancTBe. Onepaiuu HaJl BEKTOpaMu. BeKTOpHOEe yMHOKEHUE
BeKTOpOB. (CBOICTBa BEKTOPHOrO yMHOXeHHUs. [IpsiMoyrosibHas cucrema
KoopAuHAT B mpoctpancTBe. KoopauHaTel BekTopa. PasioxkeHue BeKkTopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIN METOT IPH PEIICHUN T€OMETPUIECKUX 3a/ad.

JABuKeHHs] B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBW)XKEHUH. BuIbl JBWXKEHUN: TapauleIbHBIM IEPEHOC,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIIECTBA, MPEICTABICHUE O MATEMAaTUUECKHIX
OCHOBaX (YHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBJICHHUH, TIPOIETYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yMEHHE
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBKCHUS K
IPOILJIOMY M HACTOSILIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKEHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOCHNE YCTOWYUBOTO Oy IyIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYas 3CTETHKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PELICHH, pacCyKIeHUI, BOCOPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEXKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKkass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON IEATENbHOCTBIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W



caMOOOpa30BaHUI0 HAa MPOTSIKEHHH BCEW KU3HU, TOTOBHOCTH K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHUE BJIUSHUS
COLMAIbHO-?KOHOMHYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU
CpeIlbl, 0CO3HAHHE TJIOOABHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OPUCHTAITUS
HAa TIPUMCHEHHE MATeMATHYEeCKUX 3HAHWK I pemieHus 3amad B 00JiacTu
OKpYXaIoIIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOXHBIX
TOCJIEACTBUN IUISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKON
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs. pa3BUTHUSL LIMBUWIA3ALIMHU, OBJIAJICHUE S3bIKOM MAaTEMaTUKHW U MaTEMAaTHYECKOMN
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

BBISBJISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPH3HAKK MaTEMaTHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TMOHATHUSIMH, (POPMYIHPOBATH
oTIpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBECHHBIA NMPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U MNPeoOpPa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSX, MPEIaratb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JieJaTh BBIBOABI C HCMOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUIM
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUs, BEIOMPATh HanOO0JIee MOIXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbIABUTATDH
IPEINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PANUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOJIeMBbI, pelaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXJICHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJI€EHAMHU KOMaH/Ibl, OIIEHUBATh KAY€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K kony 11 kiacca o0yyaroniuiicss HAy4uTCs:

e CBOOOZHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C IWJIMHIPUYECKOM,
KOHMYECKOH U Cc(EepUyecKOll MOBEPXHOCTSAMH, OOBSICHATH CIOCOOBI
HOJIy4YCHMUS;

e ONEPUPOBATH NOHATUSAMU, CBA3AHHBIMU C TE€JIAMHU BPAILICHMS: LIMJIMHIPOM,
KOHYCOM, c(epoii U 1mapowm;

e pacmo3HaBaTh Tejla BpalleHHs (LUMIUMHAP, KOHYyc, cdepa U 1map) U
OOBACHATH CIOCOOBI MOTYYEHUS! TE BPALLCHUS;

e KIAcCCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

e BBIYUCIIATh BEIUYHMHBI 3JIEMEHTOB MHOTOIPAaHHHMKOB M TEJ BpAILLEHUS,
00BEMBI M IUIOIMIAJIM MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALICHMUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (hopMyIT;



CBOOOJIHO ONEpPUPOBATH MOHATUSMHU, CBSA3AaHHBIMU C KOMOWHAIIUSAMH TEJ
BpaIieHnus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIUCAHHBIA B cepy U
OTIMCaHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIA TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOMIAASIMU TOBEPXHOCTEN U 00BEMaMuU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYpHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTeKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEYEHUS TeJl BpaLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIuy Hajl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOP/IMHAT;
pelaTh TeOMETPUUECKUE 3a/1a4i Ha BRIYUCIICHUE YIJIOB MEK1y IPSIMBIMU U
MJIOCKOCTSAMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 INIOCKOCTHU, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPHU PEIICHUH;
CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU, CBS3AaHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKECHHUI;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAHHUKOB W TEJI BpAIEHUS MPHU
napajyieIbHOM — TEpPEHOCE, LEHTPAJIbHOM CHUMMETPUU, 3€pKAIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOIA, MpeoOpa3oBaHus 0100US;
CTPOUTH CEUYEHUsS] MHOTOI'PAHHUKOB M TEJl BpPALIEHUS: CEUCHHUS IWIMHJIpA
(mapajuienbHO W NEPIEHIUKYIIIPHO OCH), CEUCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHHMIO U MIPOXOSIIUE YEPE3 BEPILHHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHU: METOJ CJEIOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUSI, METO/I MIEPEHOCA CEKYIIEeH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMETpuUecKre (aKThl JJIST PEIICHHUS] CTEPEOMETPUUCCKUX
3a/1a4, TPEANOJIararlinX HECKOJIbKO I11aroB pEeIIeHUs, €CIH YCJIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOH (hopMme;

pemaTh 3aJadyd Ha JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOIICHHH U
HaX0JICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay;

NPUMEHSTH MOJTYyYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHATU3UPOBAThH
U OILICHUBATh pEAJIbHbIE CHUTYallMH, MPUMEHATh H3YyYEHHBIE MOHSTHS,
TEOPEMBI, CBOMCTBA B TMPOLECCE IOUCKA PEIICHUS MaTeMaTUYECKH



chopMynUpOBaHHON MPOOJIEMBbI, MOJAECTUPOBATh PEANbHBIE CUTYyallUd Ha
SI3bIKE TEOMETPHUH, UCCIEA0BATH TOCTPOCHHBIE MOJEIH C UCIOJb30BAHUEM
reOMETPUUECKUX TOHSATHA M TEOopeM, amnmapara anredpbl, peuarhb
IIPAKTUYECKHE 3aJa4, CBS3aHHBIC C HAXOXKJICHHUEM TI'€OMETPUYECKUX
BEJINYUH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJTACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI pecypenr
1 AHaUTHYECKast TEOMETPUS 11 1
) [ToBTOpeHwmeE, 06061ueHIfe u 6 {
cUCTeMaTu3alus 3HaHUH
OOBEM MHOTOTpaHHUKA 12 1
Tena Bpaienus 16 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 2 1
KPYTIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwmeE, 06061ueHIfe u 10 1
CUCTeMaTH3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 7 0




IHOYPOYHOE IIVTAHUPOBAHUE

11 KITACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Hdara uudgposbie
Ne n/m Tema ypoka Koutpoabsubie IIpakTuyeckue
Bcero H3y4yeHUusi oOpazoBaTe/ibHbIE
padoThI padoThI
pecypchl

IToTOpenue Temol "KooparHaTel
BEKTOpa Ha MJIOCKOCTH U B

npocTpaHcTse”

) [ToTOpenue Temel "CkansipHoe 1
MIPOU3BEJECHNUE BEKTOPOB"

3 [ToBTOpeHue Tems! "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpEeHue Tembl "YpaBHEHHUE NIPAMOI, 1
IIPOXOJAIIEH Yepe3 1Be TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IIOCKOCTH B OTpe3Kax

6 BekropHoe npousBenexue 1

7 JIvHeitHbIe HEpaBEHCTBA, TUHEITHOE 1
IpOrpaMMHUpPOBaHUE

2 AHanuTH4ecKkue MeTo bl pacuyéra yria |
MEXy IPAMBIMUA B MHOTOI'paHHHKaX

9 ®opmysa pacCTOSIHUSI OT TOUKH J10 |

IJIOCKOCTH B KOOpAHWHATAX




10

Haxosaenue paccTosHUN OT TOUKHU 10
IUIOCKOCTH B KyOe, MpaBUIIbHOM
nupamue

11

KonTtponbHas pabora "AHanutuueckas
reoMeTpus"

12

CedeHusi MHOTOTPAHHUKOB: CTaHIapTHBIE
MJIOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IIJIOCKOCTEN

13

[TapannenpHbIe PSMbBIC U TITIOCKOCTH:
napajuieIbHbIC CEUCHUS, PACUET
OTHOILIEHUU

14

[TapannenbHble TPSIMBIE U TJIOCKOCTH:
YTJIBl MEKTY CKPEIIMBAIOIIUMUCS
PSMBIMHA

15

[IepnieHauKyIsIpHBIE MIPSMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITapbI
NEPHEHAUKYIISPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUH MHOTOIPAaHHUKOB

16

[IepnieHquKyIsIpHBIC IPSMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIEHAUKYIIApAx

17

Kontponbnas padora "IloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

18

O06BEM Tema. O6BeM IPSIMOYTOIILHOTO
napaieNenuena

19

3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yTia




20

CrepeomeTpHuyecKHe 3a1auu, CBI3aHHbIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napaieNenunea

21

O06BEM npsAMOi TPU3MBI

22

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOit
PU3MBI

23

Brranciienne 00bEMOB TeI € TTOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
HAKJIOHHOH MPU3MBI, TTHPAMHUTBI

24

®dopmyna 00bEMa MUPaAMUIBL.
OTtHomeHne 06beMOB MUPAMUJ ¢ OOIIUM
yTIJIOM

25

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHbIC
¢ 00béMaMM HAKJIOHHOW TPU3MBI,
HpaMUIBI

26

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
HPU3MBI

27

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMHUIBI

28

[Tpumenenne 00bEMOB. Brruncinenue
paccTosiHUA 10 INIOCKOCTH

29

KonTtponbnas padora "O0bEM
MHOTOTrpaHHHKaA"

30

[{unuHIprYeckas MOBEPXHOCTD,
00pa3yromue MHUIHHIPUIECKON
MTOBEPXHOCTH




unuanap. [psamoi KpyroBon HUIUHAD.

31 [Tnomane MOBEPXHOCTH LIMIUHIPA

0 Konnueckast moBepxHOCTh, 00pa3yromiue
KOHUYECKol moBepxHocTH. KoHyc

1 CedeHue KOHyca MIOCKOCTHIO,
napajuIeaIbHOM MJI0CKOCTH OCHOBAHUS

34 Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

35 [Tnomaaps GOKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

36 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOCHUEM CEUEeHUN LUIMHIIPA,
KOHYCa

37 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
UIHHIPOM

38 Cdepa u map
[Tepeceuenue chepsl u mapa c

39 miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. By 1 n3o0paxenue mapa

40 VYpasuenune chepsol. [Lnomans chepst u
e€ yacrei
Cummerpus cdepsl 1 mapa.
CrepeomeTpuueckue 3aa4 Ha

41 JI0OKa3aTeJIbCTBO M BEIUMCIICHHE,

CBsI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH MIIOCKOCTHIO




42

[IpukitagHble 3a1a4u, CBSI3aHHBIE CO
chepoit u mapom

43

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllICHUA
U MHOTOT'paHHUKOB

44

3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

45

Kontponshas padora "Tena u
MOBEPXHOCTH BpalieHus"

46

O06béMm unuHIpa. Teopema 06 00bEMe
MMpAMOTro HUJIMHApPA

47

Brranciienne 00bEMOB TeI € TTOMOIIBHIO
onpenenéHHoro uaterpaiga. Oopém
KOHYycCa

48

TInowanu OOKOBO U IOJIHON
MOBEPXHOCTH KOHYCa

49

CrepeomeTpuuecKkue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHYCa

50

OO0BEM 1m1apa ¥ MIapoOBOT0 CEKTOpa.
Teopema 06 00béMme trapa. [lnomans
cdepsl. CTepeoMeTprUUeCKUe 3a1a4H,
CBsI3aHHBIC C BBIYUCIICHUEM O6’béMOB
1Iapa, I1apoBOro CETMEHTA U IIAPOBOTO
ceKkTopa

51

[Ipuknanueie 3apauu o Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa 1
wiomaneio ceprr. COOTHOIICHUS




Me)KI[y I1omaasiMmnu HOBerHOCTeﬁ n
00BEMaMU ITOTOOHBIX TEN

52

[TomoOHbBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100UH.
CrepeoMeTpruecKue 3aa4u, CBI3aHHbBIE
C BBIYUCIICHUEM 00BEMOB TE U
MJI0IIAIe TOBEPXHOCTEN

53

KonTponpHas padora "[1nomanm
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

54

JIBM>KeHUsI MPOCTPAHCTBA.
Otobpaxxenus. [IBUKeHUS U PaBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUN

55

Buael nBukeHnil: napamiebHbIN
MepPeHOC, IEHTpaIbHasl CHMMETPHS,
3epKaJIbHAasi CAMMETPHS, TOBOPOT BOKPYT
PAMOM

56

[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa

57

I'eomerpuueckue 3axaun Ha TPUMEHEHUE
IBIKEHUSA

58

Kontponbnas padota "JIBmwkenus"

59

O06o06maroiiee NTOBTOPEHHE Kypca
reomerpun 10—-11 xnaccos,
CHUCTEMAaTU3aIs 3HAHUN:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"

60

Ob6o6maromee noropenue 11 nmonsTuii
U METOJ0B Kypca reometpun 10-11




KJIaCCOB, CUCTEeMaTH3allis 3HAaHUM
"BekTopsbl B npocTpaHcTBe"

61

Ob6o6maromee nosropenue 11 nmonsTuii
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTHU3alIus 3HAHUI:
"O6beM MHOTOrpaHHUKA"

62

O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3allusl 3HAHUIA:
"TTnommany mOBEpXHOCTU U O0BEMBI
KpYIJIbIX Ten"

63

O6o06matomee moropenue 11 monsTHI
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allis 3HAHUIA:
"TTnommany mOBEpXHOCTU U O0BEMBI
KpYIJIbIX Ten"

64

HroroBast koHTpoOIbHAs paboTa

65

[ToBTOpEHME, 0000IIICHUE 1
cUCTeMaTH3alus 3HaHU!

66

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

67

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojib B PA3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropust pa3BuUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

68

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Mep3snsik, A. T

Martematuka. ['eomerpus. 11 kmacc : yriyOneHHBIM ypoBeHb : yueOHHMK / A.l.
Mepznsk, .A. Homuposckuii, B.M. [lonskos ; nox pex. B.E. [Togonbsckoro. — 3-¢
u3., crepeotut. - M. : Benrana-I'pad, 2020.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

byuko, E. B.

Maremaruka : aredpa ¥ Hayaua MaTeMaTHYeCKOro aHallu3a, FTeOMETPHUS.
I'eomeTpust. YrinyOon€énuslii ypoBess : 11 kiace : metoaudeckoe nocodbue / E. B.
byuiko, A. T'. Mepansk, B. b. Tlononckuit, M. C. Sxup. — M. : Benrana-I'pad,
2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

» @enepalibHBI  TEHTp  WHPOPMAIMOHHO-00PA30BATEIBHBIX  PECYPCOB
(®LIMOP), http://eor.edu.ru/.

 Enunas kommekuus UUGPOBBIX oOpa3oBaTeibHBIX pecypcoB (Emunas
koJuiekuus L{OP), http://school-ollection.edu.ru/.

» Hudopmanmonnas cuctema "ExamHOe OKHO JocTyma K 00Opa3oBaTEeIbHBIM
pecypcam" (MC "Egunoe oxno"), http://window.edu.ru/.

» ®epaepanbHbiii moptan "Poccuiickoe obpazoBanue", http://www.edu.ru/.

» COopHHK 3a/a4y o MaTeMaTuke https://mathproblems.ru/

 Ilpumeps pemenus 3agau no MmareMatuke https://www.matburo.ru/

* Buneo nexuuu u Bugeo ypoku http://oschool.ru

* HoBoctu Hayku https://elementy.ru/novosti_nauki

* VY4eOHWKM W  Jpyrue  DOJCKTPOHHBIE  KHUTH IO  MaTeMaTHKe
http://eqworld.ipmnet.ru/

» Jlornueckue U HECTaHJapTHHIC 3a/1a4uu
https://www.potehechas.ru/zadachi/zadachi.shtml

» HayuHo-momyssipHBI  (u3HKO-MaTeMaTHueckuid  xypHan  «KBaHT»
http://www.kvant.info



http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
https://mathproblems.ru/
https://www.matburo.ru/
https://www.youtube.com/redirect?event=video_description&v=e34I5pPTNyg&redir_token=QUFFLUhqbEF4SVJ5V0lPd1l5Uk9PUmVFbVFyNkR3RDJmQXxBQ3Jtc0tsM21fSF9BQTFwMFZ0Z0lpaHRCVENGSC1XaEc0UkxZVmNIWnZjbFhWRDlidlQzb1BJNktGRWR6aWN0WWRMSWtsdlFWelBfWnh6Sko3ZEUtUnNQMkh6aFJHNG9lRTRaejF0a1ZtaUZRMFRGRG02TDZwZw%3D%3D&q=http%3A%2F%2Foschool.ru
https://elementy.ru/novosti_nauki
http://eqworld.ipmnet.ru/
https://www.potehechas.ru/zadachi/zadachi.shtml
http://www.kvant.info/
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